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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor device, wherein the current consumption 
difference due to the trimming difference of a reference 
potential can be reduced, and in a semiconductor device 
which steps down the power voltage, the operation at the 
time of power switch on can be stabilized, and required 
reference potential can be surely generated. 
SOLUTION: A reference potential Vbgr generated by a 
BGR circuit 1 1 is fed to an inversion input of a differential 
amplifier OP. The gate of a PMOS transistor P1 having a 
source connected to an external power source is 
connected to the output of the differential amplifier OP, 
and the drain of the PMOS transistor P1 is connected to 
a node N1. A resistor Raf and variable resistors Ra 
which are controllable according to trimming signals S1,..., Sn are connected in parallel 
between the nodes N1, N2. A resistor Rb is connected between the node N2 and ground, the 
node N2 is connected to a non-inverting input of the differential amplifier OP, and a trimmed 
reference potential Vref is outputted from the node N1 . 
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^Nl. N2-Nn«y-hfc:tt, mEP^y7^ 

[ o o 2 6 1 sn i tammmz nut . ( 1 ) 5S+<o 

fifiiRaSrF'J$y/L-CVv&. ClOJt*. h 'J S >^ 
«9*8tV>fc J: S«8gfi<^ft*«/JN$ < T*tf . fll^f 
fl£l,fcJ:3(c« SEl. 1V*»&1. 3Vtf)&B-C£ 
SrrSfKEVbgr*»/i> x 1. 5V<0U7rWy^«E 
Vref lEVbgr = 

1. lVOfc|R=l. 36Rb, tEVbgr=l. 
3VS>fcfcR=l. 1 5Rb-CfcS^A. H#^mStt 
<7SH-*tl8%fc&9s «3MW=tt^SV\ (BLs - 

05 (a) t>L<«05 (b) ^ONMOSh^y^X 

«T*IIBW4fc«>. F'J 5 y^li^64El»3 4*>4> 
!B*S*i*fl|-f^)^l'ft * 3 6 fc J: 0 x7 

FU /vf I^MWmiitVe xt fc UO*. 

[0027] m 1 <0||Sfc^t8fcfcttSm2g&A 
B**>iWttCOWC s 01. 02, 03£JBvrt!ftBJW- 

*W3^vNV-*yfc»[HiS&2 lofcfcK/HjLLfc: 

l^/i^fc^tts. 0ilc*tPMOsF7y> f x:? 
P 2(ifi-^LVc cntfn-^'OHj^yvf W'Oixvt 

SWW"*fcffV\ *y*»^*7k«t*. ifLVccn 

e>jjEKfl:em\ BGRigffii nfix^-hrv-r 

Wm&V i n t fi&£ UT Wf . 0 1 *=itft Mi S y 
^ffi^Sl, S2~Snfc«5£l/Ov5Mf\ L*>L. "T 
» b fcMJIItSSSflfeSSSiR a f b t J: 0 . U 
7rmtEVre ftt* (3) fcSrtidfcsfit*. 
[0028] 



Vre f = (Raf+Rb) Vbgr/Rb 



(3) 



^^^W5rV7r^yxSE (Vre fptn&Zb 

iz-tt ) bmsm^yruyxmsy re f ton 

fct. Raf tungJKiiRbt^S^Pffi-tS^tfcJ: 
0/h$<T^S. KflE@»3 2Jilf^W^7 r^yx 

mffv r e f P tzm^TH®%mw±i:£&th . 

SS®S«E* f rtS?®gUN*V-3}-y«0il|BI»2 2<om\\^ 
^UilhtC&S t . -eoaJTJ^L Vd d n*5o-^ 

«t0hU5y/fi-f^lHlB}34<7)a}733{(qi|^L. h'JSC-50 



i«5y^fiWT3-y3 5. U^y7^3 6SrgTl^ 
7rl^yxmeMi*y^llISS3 lKA^^nS. £tf> 

^7rpyxSfihy5y^niS53itt®^^ 

W7r^yxmEVref ptfXISrJilEU Jg*lfl%:W 
7 r W y *«EV r e f £ {t}7J"t & . 
[0029] Mm 1 OlSfi^©{Ci^. 7- H N 
lbN2<r)mSffl{z«I$mXR&ZSMlT^Z>. Zcr> 
t&.W$>b%hV~7T\s >XigtiL<?>WmiziS £T*J1S 
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[0030] i&i>. ^wmEipiUx^^m mmam-n. znj:d%mtfLtLxi>m3ff>mi&<r) 
ojtto. mM^&x^tixa^^mm.mssx/uyr i o o 3 6 i 09«. w^mscon^^s^^L 



[0031] ifcfc, *5HH<?Dm2<0iete<0}BS{cov^T 1 (VmmSiVR 1 fc SS2<D»J^ffiiS;VR 2<7>ffitiHI£ 

Wl/7rUyXtfiVre f^VbgriH* Rlj+R2j=-£ (j = l-n) 

riH/^K f!xifvref=i. ov=B&£-rs ^msmm^zut^mxh^ . 

^•fcoV^T^UTV^. [0037] 

[ 0 0 3 2 ] 06»i. S&2?>^Sfc^JBi£^-i>tf>T& [ffcBBOS&ll] fclh. B&LfcJ: o izZ<mWlz£ti 

hi fcH--a5»fc:«H-«r^^#L. n**am: uyTisyxm&ohv symimizx&ifmm 

y-KNit^^^^c3*s^$ %feitczwzizmm<7)\'yTisyAn&$:£m-&z 

fU y-HN2t^^MV^C4i: ; e-^ffln.y K 1 3 fcjWi&k^ft^ 

i&mztiX^h. uyTUyxmEVrefity-v 20 [0ffi<ofgm:5rlBB)j] 

N 2*»£aj;&£*t6 . 06 t^crilI«8^iW^±0l [Hi] ^SffifoW, 1 <9S!S6<m©£Sr3-08&0. 

•^•t^«T'*)i». [02] *mffimzn&¥m#mmcommmt* 

[0033] Z<0£ 0 Zmtftt-ttltf. B GR®S& 1 1 -ffi|j£0. 

OtB*«ffiVb g r i 0 ti^l/7Tl/yX«SV re [03 ] #ffe^!^$*l£^^«<omS[I||»£* 

f £ . 07HU #?6DH<03&3 tf>HSfc<miS£ -ffiMc0. 

SLTfc*k 06 il^^ftfcJiE— flF-^SrttLfl&S [04 ] 03fc^K;kv7^<O-0l^-tll]ffi0. 

&4Hz^xc»*Wmf&. zem&coBBtzii^X . [05 ] 0 5 ( a ) . 05 ( b ) \&Ztl?tiM 1 tztjit 

-/—hn 1 1 N2 as 1 co^MSiv r 1 ^ms&omz^-tmsm. 

*m&?& nffl^fitSR 1 1 — R 1 n t nftONMOS [06 ] *5KHom2 tf)H&<^©£^-rB880. 

hyyitxfu 1 1 -n 1 nomi®v&vm\mm2tL 30 [07 ] *^<o^3 ^m&crmm^^tmmi. 

ht«Mi5^ft^si - sn*iga&3nTv^„ * [09 1 *m\nm5 <rm&<mm**tmm. 

tz. y-HN2t«ffl0t»i. SfS2<D»T3gffiStVR2£ [010] mtCDUyrl^yxmRhU 5y^@j&^ 

1f^-|.ni3«OfifiiR2l-R2ni:n^NMOSh i-0880. 

7y^'X;J'N2 1-N21n<r)l^!||5iSS^M5!l^$<i [01 1 ] fiaw^7rl/yx«fihll5yirtllSS<7)fl!> 

TV>£. NMOSh7y^*X^N21 - N2n<0#y- <O0j£i*t®|&0. 

Mctt h U 5 y^m^S 1 ■■ S n*«et|&$tlTV^ . [flr^^BB] 

10 0 34} m3ffm&<mmizxtui. mi<v*r%& h-bgre». 

mvR i tffiSiRa f tvy&mm,. m2<o*mmv op-mum^. 

R2tS^Rbfc<0£lSm^fn>^£fc:SrSJ:?CT 40 Pl-PMOSf^yyX^. 

^gfii^Sr^-fSvltfciy. by Sy^<7«tV>fc Raf . Rb-fifiu 

±&M»*^0^£R|^6£,k#-C#6. -f%h Ra. VRL VR2 -nftafflL 

itt#m&&io£i*imi8i*:%.iibZ>Zttz£ 21"4WWBff7-*>1BMBm. 

o . us:* h y 5 yimt:tj»ts?i»«5K^L<-r-5 2 2- ■■mmvv?-*>waa&. 

zttfxzh. 3 1-^yr^yxmo.hv^yvm^ 

[0035] Rl j -Raf/(Rlj+Raf) +R 32 -EffilHl!&. 

2 j - Rb/ (R2 j+Rb) =-£ (j = l-n) 3 3-»BEBR. 

08li. *IKB^4<?5lttt<0«®S-^LTV%S. SJ4 34- h y 5 y ? p JI4H&£Hj& 

onu^est^ 0 1 xjKtmmzm i tc^-tm 10^ 3 6~u<ji&7** 

SfiffiVRlfc. ®2c0liR^VR2£li£;fre*:t> 50 vext-ttSsmaimE. 
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